Tuberous sclerosis complex (TSC) is associated with significant psychiatric comorbidity mainly in the form of autistic disorders, hyperkinetic disorders, depression, and anxiety disorders. There are very few reports of bipolar disorder in TSC.
INTRODUCTION
TSC, the second most common neurocutaneous syndrome after neurofibromatosis type 1, although first described by Von Recklinghausen, 1 was comprehensively described by Bourneville 2 who coined the term sclerose tubereuse. TSC is transmitted in an autosomal dominant manner with complete penetrance and variable expression, resulting from mutations in one of the two genes-TSC1 gene encoding hamartin located on chromosome 9q34 3 and TSC2 gene encoding tuberin located on chromosome 16p13. 4 The disinhibition of the Mammalian Target of Rapamycin pathway due to abnormal tuberin or hamartin resulting from these mutations leads to deregulation in organogenesis and consequent tumors, which may affect any organ in the body especially brain, skin, kidneys, heart, eyes, and lungs. 1 Initially considered a rare disorder, TSC is now known to occur in around 1 in 6,000 live births. 5 The revised criteria for diagnosis require the presence of two major or one major and two minor features for a definitive diagnosis of TSC. Among the major features are facial angiofibromas, periungual fibroma, hypomelanotic macules, shagreen patch, cortical tuber, and subependymal nodule; while multiple enamel pits, hamartomatous rectal polyps, bone cysts, cerebral white-matter migration tracts, and gingival fibromas are among the minor features. Around 50% to 70% patients have been attributed to new mutations. The 15% to 20% false negative rate for DNA testing and the presence of somatic and germline mosaicism renders DNA testing at present, only to complement the clinical diagnosis and assist in genetic counseling. 2 TSC is associated with significant psychiatric comorbidities. The prevalence of psychiatric comorbidities reported in TSC, although variable, ranges from 19% to 43% for depressive disorders, 5% to 56% for anxiety disorders, 26% to 86% for ADHD, 13% to 56% for aggressive and disruptive behaviors, and 21% for autistic like conditions. 67 Other comorbidities reported less frequently include schizophrenia, Capgras' syndrome, psychosis, auditory hallucinations, anorexia nervosa, alcoholism, and expressive language disorder. 7 Although the prevalence of comorbid depressive disorders in TSC is reported to be quite high, a Pubmed, Sciencedirect, and IndMED search carried until August 2008 revealed only four reports of comorbid mania/bipolar disorder in TSC, with three of them having only manic episodes, 8910 while the details of the fourth are not available. 11 We report the first patient of TSC with comorbid bipolar affective disorder having manic as well as depressive episodes to discuss the nature of association between the two and its clinical implications.
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CASE REPORT
Mrs. A.D., a 26 year old married female, educated up to 12 th standard, having a normal birth and developmental history, and a well balanced premorbid personality was brought by her guardians to the adult psychiatry outpatient department of Central Institute of Psychiatry (Ranchi, India; a tertiary referral treatment center) in April 2008 with 3 months history of an acute onset illness characterized by talking excessively, making grandiose plans, wandering and meeting people to pursue her plans, and demanding and abusive behavior when her demands were not met. She would not feel the need to sleep as before and her mood would fluctuate from irritability to elation. There was no history of any psychiatric or neurological illness in the patient's family.
Exploring the patient's past revealed some interesting psychiatric and neurological facets. At 5 years of age, the patient had started having complex partial seizures progressing to generalized tonic clonic seizures that were treated successfully with carbamazepine 200 mg/day. After ~7 years, the patient stopped taking carbamazepine without any further recurrence of seizures and was maintaining well until May 2004, when she started talking less, staying aloof, having decreased interest in work, low mood, and decreased sleep, and gradually started exhib- iting hallucinatory behavior. Inquiry revealed the hallucinations to be auditory in nature consisting of derogatory remarks addressed to the patient in second person. The symptoms lasted for ~4 months and were treated successfully with olanzapine 15 mg/day which the patient stopped taking by December 2004. The patient maintained well until December 2006, when she had a similar episode lasting ~2 months which was again treated with olanzapine 10 mg/day. Both episodes qualified for a diagnosis of severe depressive episode with psychotic symptoms. 12 The patient stopped taking olanzapine by May 2007 and remained well until the present episode. The patient's physical examination revealed angiofibromas over face (Figure 1 ), multiple small enamel pits, and shagreen patches over the lumbosacral area ( Figure 2 ).
The mental status examination revealed a young female who was talking excessively with decreased reaction time, inflated self esteem and delusion of grandiosity, having a poor insight into her illness. On the basis of the current nosological systems patient was diagnosed as organic bipolar disorder with TSC. 212 The patient was started on carbamazepine and haloperidol which were gradually increased to 400 mg/day and 10 mg/day, respectively. In the mean time, the patient was thoroughly investigated to look for the stigmata of TSC. All routine investigations such as hemogram, liver and kidney function tests, electrocardiography, and electroencephalography (EEG) were normal. X-ray of the hands revealed irregu- 
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Letter to the Editor lar cortical thickening of phalanges bilaterally, predominantly the proximal phalanges ( Figure  3 ). Computed tomography (CT) scan of the head revealed irregular thickening of the calvarium (Figure 4) , multiple calcified subependymal nodules ( Figure 5 ), a thickened gyrus (cortical tuber) in the right frontal region (Figure 6 ), and multiple subcortical white matter hypodense lesions (Figures 5 and 6 ). There was no enhancement of any of these lesions with contrast. Plain as well as contrast CT scan of the thorax and abdomen did not reveal any abnormality.
The patient showed good response to the combination of carbamazepine and haloperidol with complete resolution of the symptoms within 1 month. As the patient became asymptomatic, her intelligence quotient and neuropsychological functions were assessed. On standard IQ tests, patient had an IQ of 79 (verbal quotient of 72.5 and performance quotient of 85.5) indicating a borderline level of intellectual functioning. Neuropsychological assessment using Post Graduate Institute-Battery of Brain Dysfunction 13 revealed significant deficits in attention and concentration, and moderate level of dysfunction in recent memory, delayed and immediate recall, and visual retention. The patient showed an intact visuo-perceptual acuity, depth perception, ability to appreciate spatial relationships, remote memory, and ability to respond correctly when cues are available. 13 The patient was discharged from Letter to the Editor the hospital after receiving appropriate genetic counseling and was maintaining well on followups for the next 5 months.
DISCUSSION
Bipolar disorder occurring in association with TSC may be attributed to psychosocial stressors, epilepsy, and use of anticonvulsant drugs (ACDs) associated with TSC or may be a chance association." Our patient was quite well adjusted, married, and performing her social role as a home maker adequately, like most other women in her village. She was not bothered by the disfiguring angiofibromas over her face and had never sought any treatment for these. Considering the apparent lack of any significant psychosocial impairment due to TSC in our patient, psychosocial stress seems to be an unlikely contributor to her bipolar illness.
Epilepsy and the use of ACDs are associated with significant psychiatric comorbidity including bipolarity, 14 and have been proposed as possible etiological mechanisms for psychiatric disorders associated with TSC.
11 Interestingly, our patient had seizures for only a short duration around 5 years of age and had stopped taking carbamazepine for over 10 years before the first episode of depression, making these as untenable causal mechanisms. Taking this into consideration, we propose the brain lesions in TSC as the etiology behind the bipolar affective disorder rather than any causal association between the two disorders.
The support for our proposition comes from studies of psychiatric comorbidities in patients with brain lesions that are linked more to the site of the lesion than the underlying disorder.
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Traditionally right hemispheric lesions have been associated with mania more than left hemispheric ones. It has also been found that subcortical lesions are associated with the development of manic as well as depressive episodes, whereas cortical lesions are associated with the development of pure manic episodes. Further, a significant proportion of patients with brain lesions experience episodes of depression prior to the development of secondary mania, which has been proposed to be of pathophysiological significance. 16 Besides the right frontal cortical tuber, our patient had predominantly subcortical lesions and had experienced two episodes of depression prior to the manic episode, thereby invoking the possibility of these brain lesions as the likely causative mechanism. The earlier reports of bipolarity in TSC support our proposition of association of the two disorders based on the site of the lesion, as evidenced from the EEG reports of those patients showing foci over the right temporal 8 and right frontotemporal areas 10 consistent with their presentation as manic episodes only.
Another possible etiological link between TSC and bipolarity seems to be a genetic one. The terminal 2 Mb of the short arm of chromosome 16 (16p13) harbors genes for many medical and psychiatric disorders like autism, epilepsy, and bipolar disorder, beside the TSC2 gene, although at different loci. 1718 The increased likelihood of the genes responsible for these disorders being linked together is highlighted by the clinical observations of the increased incidence of epilepsy and mental retardation in TSC 2 compared to TSC 1. 7 Keeping this in view, the association of bipolar disorder with TSC 2 seems to result from linkage disequilibrium rather than any other causal association between the two. However, in the absence of any genetic studies in our patient and the previously reported cases, the possibility of such an association remains an assumption at best. Although CNS Spectr 14:1 1
Letter to the Editorthere seems to be more than one possible mechanism for the association between TSC and bipolar disorder, a few case reports can not rule out the possibility of a chance association. Our patient showed a borderline level of intellectual functioning and deficits in attention and concentration, recent memory, delayed and immediate recall, and visual retention which are consistent with the reports from earlier studies. 19 The apparent lack of intellectual deficits in the history of our patient and the level of her academic achievement can be explained on the basis of her less cognitively demanding social environment and the very low standards of education in the rural community she belongs to. The intellectual disability in TSC has been positively correlated with the severity of epilepsy, especially the infantile spasms and the tuber brain ratio. 20 Our patient seems atypical in having intellectual disability that seems out of proportion to the few seizures she had. This apparent discrepancy can be explained on the basis of a study by Raznahan and colleagues, 21 who showed that intellectual disability correlated with frontal and temporal cortical tuber load rather than epilepsy. The presence of a right frontal cortical tuber in our patient seems to be in line with this observation.
CONCLUSION
Although genetic mutation, seizure history, surgical history and cognitive impairment have been shown to be significantly associated with psychiatric comorbidity in TSC, it seems difficult to predict the likelihood of specific psychiatric comorbidities like bipolarity given the rarity of such cases. 7 Future studies in neuroimaging and molecular genetics of TSC seem to offer some hope in this direction. Considering the rarity of bipolar disorder in TSC, the clinical management of these patients should be done on an individual basis. However, the use of anticonvulsant mood stabilizers seems obvious because of the very high incidence of epilepsy (80%-90%) in TSC. 2 The clinician also needs to be alert to the possibility of a switch while prescribing antidepressants to TSC patients with depression, given the possibility of a bipolar predisposition. 
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